From: Clarke, Kevin

To: Tsiamis, Christos
Cc: Levine, Robin; Sapienza, Vincent; Moriarty, Kenneth; Dequeldre, Lindsay; Carr, Brian; "Gary Kline

(gekline@gw.dec.state.ny.us)"; "Robert W. Schick, P.E (rxschick@gw.dec.state.ny.us)"; King. Christopher (Law);
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Subject: Gowanus Tank Sizing Analysis and Sampling Data
Date: Tuesday, September 08, 2015 11:42:47 PM
Attachments: Gowanus 10yr Tank and Solids Calcs 20150908.pdf

TM Gowanus-Estimated Solids Reduction 20150828.pdf
CSO_LTCP2 Gowanus Canal Sampling Data 20150805.xIsx

Christos:
Attached please find the following:

e A summary of tank sizing model calculations for 2002-2011. We have provided
slides showing the tank size based on volume and solids reduction. We have
also shown each year individually, as well as the consolidated 10 year period
which is shown on the first two summary slides.

e A Tech Memo that explains the methodology for calculating the solids removal
performance for the proposed tanks, and provides a summary of the results of
the performance for several tank sizes at both RH034 and OHO007. (This was
discussed during our July Technical Meeting.)

e A spreadsheet with all of the surface water and landside data collected since

2014.

Please let me know if you have any questions,
Thank you,
Kevin

KEeVIN CLARKE, P.E. | POrRTFOLIO MANAGER |
NYC ENVIRONMENTAL ProTECTION | (O) 718 595 5995 | (C) 347-461-7400 | KCLARKE@DEP.NYC.GOV


mailto:kclarke@dep.nyc.gov
mailto:Tsiamis.Christos@epa.gov
mailto:RLevine@dep.nyc.gov
mailto:vsapienza@dep.nyc.gov
mailto:kmoriarty@dep.nyc.gov
mailto:LindsayD@dep.nyc.gov
mailto:Carr.Brian@epa.gov
mailto:gekline@gw.dec.state.ny.us
mailto:gekline@gw.dec.state.ny.us
mailto:rxschick@gw.dec.state.ny.us
mailto:CKing@law.nyc.gov
mailto:AngelaL@dep.nyc.gov

Environmental
Protection

Gowanus RH-034 and OH-007 Tank Sizing
and Solids Reduction Calculations for
LTCP Rainfall Years 2002-2011
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Tank Sizing Analysis - RH

Tank Size Calculations by Volume and Solids Reduction
2008 = typical year selected for LTCP and tank sizing recommendation to EPA*
2011 = potential “worst case” year for tank performance over 10-yr interval™*
2003 = potential “best case” year for tank performance over 10-yr interval™*
2002-2011 = consolidated data for 10-year period

B Year 2008|2011 [2003  |2002-2011
58% Volume 3.1 MG 6.0 MG 1.6 MG 2.9 MG
RH-034 —  58% Solids 1.6 MG 2.7 MG 0.9 MG 1.7 MG
74% Volume 5.7 MG 18.9 MG 3.0 MG 6.3 MG
L 74% Solids 3.0 MG 7.5 MG 1.7 MG 3.4 MG

ROD 8 MG

12008 2011|2003 |2002-2011

% Volume
% Solids

82 %
93 %

* Recommendation to EPA in March 2015 Tech Memo
** Rainfall in 2011 resulted in the largest CSO volume for RH-034 and OH-007 and the greatest number of activations
***Rainfall in 2003 resulted in the smallest CSO volume for RH-034 and OH-007

62 %
74 %

98 %
99 %

78 %
89 %





Tank Sizing Analysis - OH

Tank Size Calculations by Volume and Solids Reduction
2008 = typical year selected for LTCP and tank sizing recommendation to EPA*
2011 = potential “worst case” year for tank performance over 10-yr interval™*
2003 = potential “best case” year for tank performance over 10-yr interval™*
2002-2011 = consolidated data for 10-year period

Bl Year 2008 12011 |2003 |2002-2011_
58% Volume 1.4 MG 5.1 MG 0.7 MG 1.5 MG
OH-007 —m  58% Solids 0.6 MG 1.8 MG 0.4 MG 0.9 MG
74% Volume 2.5 MG 122MG 1.2 MG 3.6 MG
__ 74% Solids 1.2 MG 4.2 MG 0.7 MG 1.9 MG

ROD 4 MG

_____[2008 2011 12003 120022011

% Volume
% Solids

87 %
95 %

* Recommendation to EPA in March 2015 Tech Memo
** Rainfall in 2011 resulted in the largest CSO volume for RH-034 and OH-007 and the greatest number of activations
***Rainfall in 2003 resulted in the smallest CSO volume for RH-034 and OH-007

55 %
78 %

100 %
100 %

76 %
87 %





CSO Storage Tanks Under Evaluation

Environmental
Protection

RH-034
2014 LTCP ROD LTCP — 74% LTCP — 58%
Pre-WWFP  Baseline w/ GlI Proposed Volume Reduction Volume Reduction
Tank Size - - 8 MG 5.7 MG 3.5 MG~
% Reduction - 25% 82% 74% 58%
Remaining
cso v | 182 MG 137 MG 33 MG 47 MG 76 MG
F?;' :ﬂz‘gy 45/year 40/year 6/year 7lyear 12/year
90-95% TSS Reduction 85-80% TSS Reduction 75-80% TSS Reduction
*Rounded-up from a 3.1 MG tank to include additional outfall capture (RH-033, RH-037, RH-038).
OH-007
2014 LTCP.Baseline LTCP —74% LTCP — 58%
PresWWEP w/ Gl ROD Proposed Volume Reduction Volume Reduction
Tank Size 4 MG 2.5 MG 1.4 MG
% Reduction - 16% 87% 74% 58%
Remaining
coouming | 69 MG 58 MG 9 MG 18 MG 28 MG
F?::: ;z‘gy 48/year 44/year S5lyear 6/year 13/year
90-95% TSS Reduction 85-90% TSS Reduction 75-80% TSS Reduction






2002

Environmental

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size - --- 8 MG 5 MG 2.2 MG
% Reduction --- 27% 82% 74% 58%
Remaining
CSO Volume 156 MG 114 MG 28 MG 40 MG 65 MG
F?;' :ﬂz‘gy 42/year 37/year 4/year S5lyear 14/year
90-95% TSS o : 70-75% TSS
Reduction 85-90% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- 4 MG 2.8 MG 1.2 MG
% Reduction — 15% 82% 74% 58%
Remaining
CSO Volume 60 MG 51 MG 11 MG 15 MG 25 MG
F?::: ;z‘gy 41/year 40/year 4/year 4/year 13/year

90-95% TSS
Reduction

85-90% TSS Reduction

70-75% TSS
Reduction






2003

Environmental

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- --- 8 MG 3 MG 1.6 MG
% Reduction --- 31% 98% 74% 58%
Remaining
CSO Volume 139 MG 97 MG 2.5 MG 35 MG 57 MG
F?;' :ﬂz‘gy 48/year 38/year 3lyear 10/year 18/year
95-100% TSS o : 70-75% TSS
Reduction 85-90% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size -—- 4 MG 1.2 MG 0.71 MG
% Reduction - 17% 100% 74% 58%
Remaining
CSO Volume 51 MG 42 MG 0 MG 13 MG 21 MG
F?::: ;z‘gy 46/year 44/year O/year 12/year 21/year
100% TSS o . 75-80% TSS
Reduction 85-90% TSS Reduction Reduction






2004

Environmental

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size - -—- 8 MG 12.2 MG 5.5 MG
% Reduction --- 19% 65% 74% 58%
Remaining
CSO Volume 231 MG 186 MG 81 MG 60 MG 97 MG
F?::lﬂz‘gy 43/year 36/year 5/year S5lyear 8lyear
80-85% TSS o : 70-75% TSS
Reduction 85-90% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- 4 MG 6.8 MG 3.5 MG
% Reduction — 10% 61% 74% 58%
Remaining
CSO Volume 94 MG 85 MG 37 MG 24 MG 40 MG
F?:::;z‘gy 40/year 39/year 5/year 4/year 5/year

80-85% TSS
Reduction

85-90% TSS Reduction

75-80% TSS
Reduction






PA\VE

Environmental

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- --- 8 MG 11.4 MG 4.9 MG
% Reduction --- 22% 68% 74% 58%
Remaining
CSO Volume 222 MG 172 MG 72 MG 58 MG 92 MG
F?;' :ﬂz‘gy 41/year 36/year 5/year 4/year 10/year
80-85% TSS o : 75-80% TSS
Reduction 90-95% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- 4 MG 9.0 MG 3.0 MG
% Reduction --- 13% 63% 74% 58%
Remaining
CSO Volume 87 MG 75 MG 33 MG 23 MG 37 MG
F?:::;z‘gy 40/year 39/year 3lyear 1/year 4/year

80-85% TSS
Reduction

90-95% TSS Reduction

75-80% TSS
Reduction






2006

Environmental

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- --- 8 MG 2.9 MG 1.6 MG
% Reduction --- 29% 97% 74% 58%
Remaining
cogrning 153 MG 109 MG 4 MG 38 MG 63 MG
F?;' :ﬂz‘gy 51/year 45/year 2/year 16/year 24/year
95-100% TSS o : 65-70% TSS
Reduction 80-85% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size -—- 4 MG 1.3 MG 0.81 MG
% Reduction --- 16% 96% 74% 58%
Remaining
coo g 58 MG 49 MG 2 MG 15 MG 24 MG
F?::: ;z‘gy 44/year 43/year 1/year 14/year 24/year
95-100% TSS o . 70-75% TSS
Reduction 85-90% TSS Reduction Reduction






2007

Environmental
Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- --- 8 MG 7.7 MG 4.0 MG
% Reduction --- 21% 75% 74% 58%
Remaining
CSO Volume 208 MG 163 MG 51 MG 53 MG 87 MG
F?;' :ﬂz‘gy 42/year 39/year 8lyear 8lyear 13/year
85-90% TSS o : 70-75% TSS
Reduction 80-85% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- 4 MG 4.1 MG 2.2 MG
% Reduction — 13% 73% 74% 58%
Remaining
CSO Volume 86 MG 75 MG 23 MG 23 MG 37 MG
F?:::;z‘gy 42/year 40/year 5/year 5/year Ol/year

85-90% TSS
Reduction

80-85% TSS Reduction

70-75% TSS

Reduction

10





2008

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size - --- 8 MG 5.7 MG 3.1 MG
% Reduction --- 25% 82% 74% 58%

Remaining

CSO Volume 182 MG 137 MG 33 MG 47 MG 76 MG

F?;' :ﬂz‘gy 45/year 40/year 6/year 7lyear 12/year

90-95% TSS o : 75-80% TSS

Reduction 85-90% TSS Reduction Reduction

OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size -—- 4 MG 2.5 MG 1.4 MG
% Reduction — 16% 87% 74% 58%

Remaining

cogning 69 MG 58 MG 9 MG 18 MG 28 MG

F?::: ;z‘gy 48/year 44/year 5/year 6/year 13/year

95-100% TSS o . 75-80% TSS
Reduction 85-90% TSS Reduction Reduction

Environmental

11





2009

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- --- 8 MG 3.3 MG 1.8 MG
% Reduction --- 28% 93% 74% 58%
Remaining
CSO Volume 142 MG 103 MG 10 MG 37 MG 60 MG
F?;' :ﬂz‘gy 53/year 46/year 2/year 12/year 18/year
95-100% TSS o : 70-75% TSS
Reduction 80-85% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size -—- 4 MG 1.5 MG 0.79 MG
% Reduction --- 16% 93% 74% 58%
Remaining
CSO Volume 54 MG 45 MG 4 MG 14 MG 23 MG
F?::: ;z‘gy 48/year 48/year 2/year 10/year 18/year
95-100% TSS o . 70-75% TSS
Reduction 80-85% TSS Reduction Reduction

Environmental

12





2010

Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- --- 8 MG 3.6 MG 1.8 MG
% Reduction --- 29% 88% 74% 58%
Remaining
CSO Volume 149 MG 106 MG 18 MG 38 MG 62 MG
F?;' :ﬂz‘gy 39/year 36/year 3lyear 7lyear 19/year
95-100% TSS o : 70-75% TSS
Reduction 85-90% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- 4 MG 1.8 MG 0.96 MG
% Reduction --- 17% 88% 74% 58%
Remaining
CSO Volume 59 MG 49 MG 7 MG 15 MG 25 MG
F?::: ;z‘gy 39/year 39/year 3lyear 6/year 18/year
95-100% TSS o . 70-75% TSS
Reduction 85-90% TSS Reduction Reduction

Environmental

13





2011

Environmental
Protection

RH-034
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size - --- 8 MG 18.9 MG 6 MG
% Reduction --- 21% 62% 74% 58%
Remaining
CSO Volume 251 MG 199 MG 96 MG 65 MG 106 MG
F?::lﬂz‘gy 52/year 48/year 4/year 2/year 6/year
70-75% TSS o : 70-75% TSS
Reduction 85-90% TSS Reduction Reduction
OH-007
2014 LTCP Baseline ROD LTCP —74% LTCP — 58%
Pre-WWFP w/ Gl Proposed Volume Reduction Volume Reduction
Tank Size --- 4 MG 12.2 MG 5.1 MG
% Reduction --- 10% 55% 74% 58%
Remaining
CSO Volume 107 MG 96 MG 48 MG 28 MG 45 MG
F?:::;z‘gy 48/year 48/year 3lyear 2/year 3lyear

70-75% TSS
Reduction

90-95% TSS Reduction

75-80% TSS

Reduction

14
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Section 1: Background

In September 2013, the U.S. Environmental Protection Agency (USEPA), acting under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or Superfund), issued its Record of
Decision (ROD) describing the selected remedy for the Gowanus Canal Superfund Site. In May 2014, USEPA
issued an Administrative Order for Remedial Design (Order) to the City that contained a Scope of Work (SOW)
further defining a portion of the selected remedy.

The ROD requires the City of New York (City) to construct sewage/stormwater retention tanks to control
combined sewer overflows (CSOs) that currently discharge through outfalls RH-034 and OH-O07, unless
other technically viable alternatives exist.

The ROD preliminarily estimates that the CSO retention solution will need to provide a 58 to 74 percent
reduction in CSO solids loading to the Canal from the RH-034 and OH-O07 outfalls in order to meet the
preliminary remediation goals (PRGs). A tank size of 8 million gallons (MG) for the RH-034 outfall and a tank
size of 4 MG for the OH-007 outfall were preliminary noted in the ROD as being of sufficient size to attain the
targeted solids load reduction.

1.1 Tank Sizing

The objective of the Gowanus CSO Facilities is to capture CSO prior to discharge to the Canal, and store it
until after the event so it can be sent to the Red Hook or Owls Head Waste Water Treatment Plant (WWTP)
for full treatment. By intercepting CSO volume prior to discharge, solids loading to the Canal via CSO
discharges will be reduced. To estimate the required size of the tank, both a volumetric and a total
suspended solids (TSS) load reduction basis was used to calculate the required tank size to meet the solids
load reduction requirement as described below.

1.1.1 Volume Basis

A volume basis approach assumes that a percent reduction in solids loading is equal to the percent
reduction in typical year CSO volume—a 1:1 ratio. By reducing the typical year CSO volume by 58 percent to
74 percent, it is expected that the solids loading to the Canal will be reduced by the same percentage.
Considering that a significant portion of the solids loading typically occurs during the beginning of a wet
weather event and is either carried to the WWTP or contained in the storage tank, this approach will result in
a more conservative estimate of tank volume due to the relationship of wet weather flow and related solids
loadings.

Table 2, below, presents the calculated volume load reduction for an 8 MG tank at RH-034 as well as the
required tank volume to attain the 58 percent and 74 percent reduction estimated in the ROD. Values
presented in Table 1 are based on a 25 percent reduction in typical year CSO volume directly from
improvements presented in the 2008 Waterbody Watershed Facility Plan (WWFP). A separate report
summarizing tank sizing using the volume basis has been provided to EPA (Gowanus Canal Baseline CSO
Volume Modeling and CSO Tank Sizing, March 2015). That report concludes that the required reductions
can be achieved with smaller tanks.

|
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Table 1. Typical Year Solids Loading Reduction, by Tank Volume

RH-034 O0H-007
Tank Volume Reduction in Typical Year Volume Tank Volume Reduction in Typical Year Volume
8 MG 82% 4 MG 87%
5.7 MG 74% 2.5 MG 74%
3.1 MG 58% 1.4 MG 58%

1.1.2 Total Suspended Solids Load Reduction

The proposed Gowanus CSO Facilities are designed to be flow-through treatment tanks whereby typical year
CSO volume that exceeds the storage capacity of the basin will discharge to the Canal from a new outfall
downstream of the tanks. Flow modeling and supporting calculations indicate that this will occur
approximately 6 times during a typical year at RH-034 (for an 8 MG basin) and 5 times in a typical year at
OH-007 (for a 4 MG basin). CSO volumes less than the tank volumes would be completely captured,
including any attendant first flush conditions that might be part of those volumes, resulting in 100 percent
reduction in TSS loading to the Canal from those events. Flows that exceed the storage capacity of the basin
and discharge from the facility will pass through the storage chambers and will achieve some degree of
primary settling in the tank. This results in a reduction of the TSS concentration discharged from the basin.

The removal of solids in the tank is a function of many factors including the TSS concentration, CSO volume,
peak flow rate, and surface area of the basins. Using information from the typical year model simulations,
wet weather sampling data, and dimensions from the conceptual design, removal efficiencies can be
calculated for each of the events that result in an overflow from the basin. The objective of this
memorandum is to summarize the analyses that were conducted to estimate the solids load reduction for
the tank volumes presented in Table 1 as well as identify the tank volumes needed to attain the targeted 58
to 74 percent reduction.

Section 2: Solids Loading Data for CSOs

The volume of overflow and the concentration of solids in the CSO are used to estimate the solids loading
from the CSO. The solids loading from CSOs are considered the influent load to the storage basins.

2.1 Average TSS Concentration from Gowanus CSOs

DEP conducted frequent sampling of the CSOs discharging to the Gowanus Canal. Both discrete and
composite samples were collected during dry and wet weather events. Analysis of the wet weather data
suggests that TSS concentration varies from event to event and is a function of many factors including
rainfall depth and intensity, preceding days of dry weather, and season. Despite the variability in the
concentration of TSS from event to event, the wet weather data collected suggests that a conservative
estimate of the average TSS concentration discharged to the canal during a CSO event is approximately 200
mg/L (Figure 1). Subsequent data collected by DEP in support of the CSO Long Term Control Plan update
indicate that average TSS concentrations maybe lower but a conservative concentration of 200 mg/L was
still used for the analysis. Future analyses may warrant a more comprehensive review of the available
sampling data to establish an updated TSS concentration.

The discrete data collected by DEP has also suggested that a first flush impact is not always evident in the
data that has been collected. Therefore, a single average concentration was used to represent the load from
the CSOs.

|
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins
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Figure 1. Wet Weather Suspended Solids Concentrations measured by DEP Bureau of Environmental Planning and
Analysis (BEPA) during discrete and composite sampling events in selected CSO impacted waterways

2.2 Typical Year CSO Volumes and Peak Flow Rates

Model predicted typical year CSO metrics for RH-034 and OH-007 are presented in Tables 2 and 3,
respectively. These tables also include the expected overflow volume for CSO events that exceed the
storage capacity of the basin. The estimated CSO volumes and average TSS concentrations, along with peak
flow rate are used to estimate the percent reduction in solids loading.

Table 2. Typical Year CSO Event Summary for RH-034

Remainin Remaining
S0 Volun:ge CSO Volume Remaining
Event Peak CSO (with (with CSO Volume
Event Start Event End Duration Flow | TimeofPeak | Volume Storage) with Storage) (with Storage)
(hrs) (mgd) (MG) with 5.7 MG with 8.0 MG
e Storage Storage (MG)
Storage (MG) (MG)
1/11/2008 1/11/2008 1/11/2008
7:20 8:26 1.1 58.28 7:50 1.04 0 0 0
1/13/2008 1/14/2008 1/14/2008
29:05 2:19 4.2 31.87 1:05 1.3 0 0 0
1/18/2008 1/18/2008 1/18/2008
1:00 4:06 3.1 1.47 2:40 0.09 0 0 0
2/1/2008 2/1/2008 2/1/2008
10:30 20:43 10.2 67.89 20:00 5.63 2.53 0 0
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Table 2. Typical Year CSO Event Summary for RH-034

Remaining Remaining -
€SO Volume CSO Volume Remaining
Event | Peak S0 (with (with CSO Volume
Event Start EventEnd | Duration =~ Flow = TimeofPeak = Volume = ge) with Storage) (with Storage)
Storage (MG) (MG)
vEI U am UHES a0 o o
3/5;/:;())08 3/56/:ng8 0.4 358 | Y 2208 0.02 0 0 0
LV A A T R S 47 24
442008 | 4/4/2008 13 | s0es VY208 gg 0 0 0
4/13:/125008 4/112:{125008 15 1121.8 4/13:/5008 2.85 0 0 0
4/28/2008 | 4/28/2008 12 2600 /282098 1 g49 0 0 0
5/21/:5(())08 5/22/:5208 0.4 180 ¥ 21/ 2208 0.02 0 0 0
BEE WIS a am W om0 0
Va0 | iiae | 09 wes | YL | oz ’ ’ ’
e ER o um YRS am o o
Sy SRS s BE om0 o
e 4me awm MBS om0 o
o/8/2008 ©/8/2008 11 | esgy | /HAB g 0 0 0
Vi | aime 28 V5T Yo | 18 1048 e >
6/30/2008  6/30/2008 | g 257 | /302008 1 g04 0 0 0
I A S R T ’ ’
7/2;1:/220003 7/2;1:/225008 51 7968 7/2;1:{)20008 481 171 0 0
7/211/:225008 7/212/:5208 ) 55.83 7/21;/:3808 0.83 0 0 0
B/11/2008 | 8/11/2008 09 | 3353 VA8 g3 0 0 0
R A T B S R ’ ’
Vieas | aten 28 P Vs | en | sw 042 ’
8/3;):/220008 8/33:/229008 12 | 8089 & 33:/0 %008 2.12 0 0 0
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Table 2. Typical Year CSO Event Summary for RH-034

Remainin Remaining
SO Volur;lge CSO0 Volume Remaining
Event Peak CSO (with (with CSO0 Volume
Event Start Event End Duration Flow | Time of Peak | Volume Storage) with Storage) (with Storage)
(hrs) (mgd) (MG) g with 5.7 MG with 8.0 MG
D Storage Storage (MG)
Storage (MG) (MG)
9/5/2008 9/6/2008 167.1 9/6/2008
23:25 21:15 21.8 6 15:25 18.43 15.33 12.73 10.43
9/9/2008 9/9/2008 109.8 9/9/2008
10:20 12:24 21 5 11:00 4.61 1.51 0 0
9/12/2008 9/12/2008 9/12/2008
15:10 17:49 2.1 26.83 16:30 0.93 0 0 0
9/26/2008 9/26/2008 9/26/2008
0:06 8:26 8.3 87.89 3:00 12.6 9.5 6.9 4.6
10/1/2008 10/1/2008 10/1/2008
2:20 3:24 1.1 40.80 3:00 1.13 0 0 0
10/1/2008 10/1/2008 10/1/2008
17:30 18:22 0.9 40.22 17:55 0.52 0 0 0
10/25/2008 10/25/200 10/25/2008
19:50 822:29 2.1 58.26 22:00 2.06 0 0 0
10/28/2008 10/28/200 121.8 10/28/2008
1:05 811:08 10.1 3 9:00 8.7 5.6 3.0 0.7
11/8/2008 11/8/2008 11/8/2008
13:40 16:33 2.9 81.03 15:40 1.88 0 0 0
11/15/2008 11/15/200 11/15/2008
10:30 811:22 0.9 3.29 10:35 0.08 0 0 0
11/30/2008 11/30/200 11/30/2008
18:40 819:24 0.7 5.69 18:45 0.05 0 0 0
12/11/2008 12/12/200 12/11/2008
16:35 85:27 12.9 86.85 22:00 17.41 14.31 11.71 9.41
12/19/2008 12/19/200 12/19/2008
16:20 817:29 12 21.66 17:05 0.29 0 0 0
12/21/2008 12/21/200 12/21/2008
8:50 811:22 2.5 40.23 10:00 2.06 0 0 0
TOTAL 137 76.3 47.4 33.2
Pre WWFP Volume (and percent reduction) 182 58% 74% 82%
No. of Tank Overflow Events 12 7 6
| |
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Table 3. Typical Year CSO Event Summary for OH-007

Remaining
oS voup | Remanin
Event Peak CSO (with (with CSO Volume
Event Start Event End Duration Flow Time of Peak | Volume . (with Storage)
Storage) with Storage) .
(hrs) (mgd) (MG) . with 4.0 MG
1.4 MG with 2.5 MG Storage (MG)
Storage (MG) Storage
(MG)
1/11/2008 1/11/2008 1/11/2008
7:95 15:55 8.5 14.27 8:05 0.39 0 0 0
1/13/2008 1/14/2008 1/14/2008
23:40 410 4.5 10.35 1:05 0.85 0 0 0
1/18/2008 1/18/2008 1/18/2008
2:05 8:25 6.3 5.2 3:05 0.4 0 0 0
2/1/2008 2/1/2008 2/1/2008
10:40 21:55 11.3 20.89 20:00 2.41 1.01 0 0
2/12/2008 2/13/2008 2/13/2008
19:30 16:40 21.2 10.77 14:05 1.78 0.38 0 0
2/22/2008 2/22/2008 2/22/2008
4:45 540 0.9 1.78 5:05 0.04 0 0 0
3/7/2008 3/8/2008 3/7/2008
18:50 16:40 21.8 42.64 23:05 4.02 2.62 1.52 0.02
3/19/2008 3/19/2008 3/19/2008
9:05 11:45 2.7 2.54 9:35 0.2 0 0 0
4/4/2008 4/4/2008 4/4/2008
6:40 9:55 3.2 10.55 7:05 0.44 0 0 0
4/12/2008 4/12/2008 4/12/2008
0:25 5:05 4.7 31.22 1:00 1.08 0 0 0
4/28/2008 4/28/2008 4/28/2008
8:45 21:35 12.8 7.58 20:05 0.45 0 0 0
5/9/2008 5/9/2008 5/9/2008
12:35 15:15 2.7 4.84 13:35 0.38 0 0 0
5/16/2008 5/17/2008 5/16/2008
10:40 0:05 13.4 4.19 11:10 0.22 0 0 0
5/20/2008 5/20/2008 5/20/2008
15:35 17:30 19 6.68 16:10 0.33 0 0 0
5/31/2008 5/31/2008 5/31/2008
13:05 13:35 0.5 1.76 13:15 0.02 0 0 0
6/4/2008 6/4/2008 6/4/2008
1:95 5:20 3.9 5.51 3:05 0.45 0 0 0
6/8/2008 6/8/2008 6/8/2008
17:35 19:25 1.8 16.14 18:05 - 0 0 0
6/14/2008 6/14/2008 145.7 6/14/2008
19:15 23:20 4.1 7 20:00 6.45 5.05 3.95 2.45
7/22/2008 7/22/2008 7/22/2008
8:20 20:30 12.2 42.65 19:05 1.94 0.54 0 0
7/24/2008 7/24/2008 7/24/2008
2:30 8:20 5.8 21.03 3:05 1.71 0.31 0 0
7/27/2008 7/27/2008 7/27/2008
14:35 19:95 4.8 12.47 15:05 0.49 0 0 0
| |
Brown v Caldwell :
6

TM Gowanus-Estimated Solids Reduction_20150828.docx





Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Table 3. Typical Year CSO Event Summary for OH-007

Remaining
oS voup | Remanin
Event Peak CSO (with (with CSO Volume
Event Start Event End Duration Flow Time of Peak | Volume . (with Storage)
Storage) with Storage) .
(hrs) (mgd) (MG) . with 4.0 MG
1.4 MG with 2.5 MG Storage (MG)
Storage (MG) Storage
(MG)
8/2/2008 8/2/2008 8/2/2008
13:10 13:50 0.7 0.53 13:25 0.01 0 0 0
8/11/2008 8/11/2008 8/11/2008
10:50 12:00 12 5.67 11:10 0.14 0 0 0
8/14/2008 8/14/2008 8/14/2008
17:25 22:30 5.1 42.21 18:05 2.11 0.71 0 0
8/15/2008 8/15/2008 8/15/2008
18:20 23:00 4.7 60.03 19:10 2.47 1.07 0 0
8/30/2008 8/30/2008 8/30/2008
5:05 11:05 5.7 23.75 6:05 0.7 0 0 0
9/5/2008 9/6/2008 9/6/2008
23:35 21:45 22.2 66.72 16:05 7.44 6.04 4,94 3.44
9/9/2008 9/9/2008 9/9/2008
10:25 12:55 2.5 32.12 11:05 1.48 0.08 0 0
9/12/2008 9/12/2008 9/12/2008
16:10 21:45 5.6 6.18 17:05 0.61 : 0 0
9/26/2008 9/26/2008 9/26/2008
0:05 10:10 10.1 32.05 3:00 4.71 3.31 221 0.71
10/1/2008 10/1/2008 10/1/2008
2:30 410 1.7 10.62 3:05 0.35 0 0 0
10/1/2008 10/1/2008 10/1/2008
17:45 18:40 0.9 7.99 18:05 0.16 0 0 0
10/25/2008 10/25/200 10/25/200
20:40 823:30 2.8 1628 | “g52.05 0.8 0 0 0
10/28/2008 10/28/200 10/28/200
1:15 8 11:50 10.6 42.77 89:05 3.63 2.23 1.13 0
11/8/2008 11/8/2008 11/8/2008
15:25 19:15 3.8 20.65 16:05 0.81 0 0 0
11/15/2008 11/15/200 11/15/200
11:10 813:50 2.1 4.89 811:20 0.17 0 0 0
11/16/2008 11/16/200 11/16/200
2:00 8 3:00 1 0.83 82:15 0.02 0 0 0
11/25/2008 11/25/200 11/25/200
1:50 811:35 9.8 153 810:10 0.06 0 0 0
11/30/2008 11/30/200 11/30/200
14:00 816:10 2.2 0.57 814:20 0.04 : 0 0
12/11/2008 12/12/200 12/12/200
17:20 811:35 18.3 29.96 82:00 6.38 4.98 3.88 2.38
12/17/2008 12/17/200 12/17/200
2:25 82:45 0.3 0.04 82:30 0 0 0 0
12/19/2008 12/19/200 12/19/200
15:30 819:30 4 7.19 817:00 0.47 0 0 0
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

Table 3. Typical Year CSO Event Summary for OH-007

Remaining
Remainin ..
e colurr?e vﬁﬁﬁe Remaining
Event Peak CSO (with (with CS0 Volume
Event Start Event End Duration Flow Time of Peak | Volume . (with Storage)
(rs) | (mgd) Mgy | Storagelwith - Storage) T 4 o v
1.4 MG with 2.5 MG Storage (MG)
Storage (MG) Storage
(MG)
12/21/2008 12/21/200 12/21/200
/9:(40 8/11:/50 2.8 11.33 8/10:/00 0.78 0 0 0
12/24/2008 12/24/200 12/24/200
/12:/55 8/14:/05 12 0.69 8/13:/20 0.02 0 0 0
TOTAL 57.9 28.3 17.6 9.0
Pre WWFP Vol (and percent reduction) 69 59% 74% 87%
No. of Tank Overflow Events 13 6 5

2.3 Basin Dimensions

The dimensions of the storage basin will vary depending upon the targeted storage volume and are a
function of the length, width, and depth of the basins. These parameters are based on the conceptual
design layouts prepared for other submittals to DEP and USEPA. The calculated surface area of the
conceptual basins for the different storage volumes are presented in Table 4.

Table 4. Tank Surface Areas

RH-034 0H-007
Tank Volume Tank Surface Area Tank Volume Tank Surface Area
8 MG 30,558 ft2 4 MG 17,825 ft2
5.7 MG 21,772 ft2 2.5MG 11,141 ft2
3.1 MG 13,815 ft2 1.4 MG 6,239 ft2

Section 3: Solids Load Removal Calculations

The total solids load reduction from the basins can be expressed using Equation 1 below. Using volume as a
surrogate only considers the “% Reduction TSSstred”. The objective of the solids load removal calculation is
to estimate the percent reduction of solids estimated to occur in the fraction that passes through the storage
basin, prior to discharge to the canal, or the “% Reduction TSSsettied”.

% Reduction TSSstored + % Reduction TSSsettied = % Reduction TSStotar Eqn 1.

Settling of the particles in the basin is governed by the velocity of flow through the tank and the settling
velocity of the particle. The surface overflow rate (SOR) is typically used to calculate the percent removal of
the sediment through settling. A higher surface overflow rate results in lower solids removal efficiency.
Conversely, a lower surface overflow rate results in a higher solids removal efficiency. Solids removal
efficiency can also be influenced by factors such as the basin configuration and particle size distribution.

Brown~« Caldwell
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

3.1 Solids Settling Calculations

Research and testing have established methodologies that can estimate the amount of solids removal that
will occur in a basin given a series of variables. For the purpose of this analysis, TSS removal efficiencies
were calculated using an equation published in a USEPA study entitled: Methodology for Analysis of
Detention Basins for Control of Urban Runoff Quality (USEPA, September 1986). The equation is shown
below:

R=1-[1+1/n*vs/ (Q/A)] " Eqn. 2

Where R = fractional initial solids removed (R * 100 = % Removal)
vs = settling velocity of particles (ft/hr)
Q/A = rate of applied flow divided by surface area of basin [an “overflow” velocity,” often
designated the overflow rate (ft/hr)]
n = a parameter which provides a measure of the degree of turbulence or short-circuiting,
which tends to reduce removal efficiency

This equation allows for using a constant to represent the efficiency of the geometry of a facility design in
eliminating short-circuiting. The empirical relationship between performance and the value of n is:

o n=1:very poor

e n=3:good

o n=b:very good

« n=infinity: ideal, no short-circuiting of flow

For this analysis, a conservative particle settling velocity (vs) of 25.6 ft/hr was assumed to account for
smaller particle sizes that are likely to be observed later in a rainfall event when the basin overflow would
likely occur. In addition, a short-circuiting constant (n) of 3 was assumed. Since the storage basin is
comprised of multiple tanks that fill in series, short circuiting is expected to be minimal. However, to
maintain consistency with the conservative approach taken in this analysis, a constant of 3 was used.

3.1.1 Analysis Assumptions

The analysis includes several key assumptions:

o The model predicted peak overflow rate was assumed to be constant throughout the event. On
average, the flowrate of the overflow will be less than the peak (often considerably less), but
using the peak flow to estimate the SOR was considered to be a conservative approach.

o The solids removal calculation assumption is based on a single chamber. In the preliminary
design concepts presented to USEPA, the storage basin is comprised of multiple chambers that
fill in series (once the first basin fills, flow decants into the next basin downstream - the 8 MG
basin is comprised of six individual chambers). This flow path promotes settling within each
chamber which will result in higher solids removal efficiency then has been assumed in the
calculations.

o The influent TSS load is based on the total predicted CSO volume. The portion of volume that is
completely retained in the tank is assumed to be 100 percent captured.

o The portion of CSO volume that exceeds the tank volume will be used to estimate the percent
reduction of solids using the methodology presented above.

| |
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Estimated Solids Reduction from the Proposed Gowanus CSO Storage Basins

The percent reduction in TSS loading for the fraction that passes through the facility will be

combined with the percent reduction in TSS load completely captured in the storage basin to
estimate the total load reduced by the basin.

3.2 Results

Spreadsheet models were prepared to estimate the solids load reduction. A separate solids load reduction
calculation was conducted for each event that resulted in an overflow from the basin using the specific
model predicted residual overflow volume and flowrate for that event. The resulting removal efficiency was
used to calculate the expected solids load reduction and total effluent load. The individual effluent loads
from the events that resulted in an overflow to the canal were summed to produce the total typical year

effluent TSS load expected from a given basin volume.
presented in Tables 5 and 6 below, respectively.

Results of the analysis for RH-034 and OH-007 are

Table 5. Estimated Solids Load Reduction at RH-034

Tank Volume

TSS Removal Efficiency

8 MG

92%

5.7 MG

87%

3.1 MG

74%

Table6. Estimated Solids Load Reduction at OH-007

Tank Volume

TSS Removal Efficiency

4 MG

95%

2.5MG

89%

1.4 MG

76%

The spreadsheet tools were used to conduct a series of iterative evaluations to identify the required storage
volume to attain a 58 and 74 percent reduction in solids loading. Results of this analysis for RH-034 and

OH-007 are presented in Tables 7 and 8, respectively.

Table 7. Estimated Solids Load Reduction at RH-034

Tank Volume

TSS Removal Efficiency

1.6 MG

58%

3.2 MG

74%

Table 8. Estimated Solids Load Reduction at OH-007

Tank Volume

TSS Removal Efficiency

0.6 MG

58%

1.3 MG

74%

Section 4: Summary

Results of this analysis demonstrate that using a volume basis approach will result in a conservative
estimate for tank size required to meet the solids load reductions in the ROD. As presented in Tables 5 and
6, storage basins sized to meet a 58 to 74 percent reduction in typical year CSO volume will result in a 74

Brown~« Caldwell
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percent and 87 percent reduction in solids loading at RH-034, respectively and a 76 percent and 89 percent
reduction in solids loading at OH-007, respectively.

Based on this analysis, it is expected that storage volumes on the order of 1.6 to 3.2 MG and 0.6 to 1.2 MG
will be sufficient to meet the solids reduction targets at RH-034 and OH-007, respectively.
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